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BHYTPHBH^OBAa H3MEHHHBOCTB H CHMIIATPHB 
EJIH3KOPO£CTBEHHbIX BH^OB KJIEIII,EH-KPACHOTEJIOK 
POM HIRSUTIELLA (ACARI: TROMBICULIDAE) 

© A. A. CTeKOJIbHHKOB 

PHyneHa BHyTpMBM^OBaH M3MeHHMBOCTB Tpex 6jiM3KopoACTBeHHbix bhaob po,zja 
Hirsutiella Schluger et Vysotzkaya, 1970: H. steineri (Kepka, 1966), H. llogorensis (Daniel, 
1960) h H. alpina Stekolnikov , 2001, BbiHBjieH pm reorpa(})MHecKMX m 3KOJiorHHecKHX c}>opM. 
riOKa3aHa CBH3b HeKOTOpbIX npM3HaKOB C BbICOTOM Ha^ ypOBHeM MOpfl. YTOMHeHbl M0p(J)0- 
jiorMnecKHe rpaHHijbi Mexay BM^aMM. PaccMOTpeHbi Mop(})OJiorMHecKHe n 3KOJiorHHecKHe 
acneKTbi CHMnaTpHH, a Taioxe B03M0>KHbie nyra mmkposbojiioumm. 


B3aMMOOTHOiueHMH MQyKjxy biwmm pom Hirsutiella Schluger et Vysotzkaya, 
1970 HBJI5HOTCH OJXHOti M3 CaMbIX CJIOXCHbIX npoSjieM B CHCTeMaTMKe KJiemeM-KpaC- 
HOTejlOK. Po JX BKJTIOHaeT 10 BM£OB, KOTOpbie pa3J!MHaiOTCB nOHTM MCKJUOHMTeJIbHO 
no Mop^oMeTpnnecKMM npM3HaKaM. Ylpu 3tom Bee npoMepbi CMJibHO Koppejmpy- 
lOT^pyr c ApyroM. B pe3yjibTaTe MHor,aa B03HMKaeT cnTyaunn, Koraa Bee, hto moxc- 
HO CKa3aTb O MOp^OJTOrnneCKMX pa3JIMHMHX Me>KAy BM^aMM, CBOttMTCH K TOMy, HTO 
0£MH M3 HMX HBJIHeTCH «KpynHbIM», £pyrOM «MeJIKMM», a TpeTMM «CpetXHMM» no 
pa3Mepy. TaKMMM bhr&mw OKa3ajmcb H. alpina Stekolnikov, 2001, H. llogorensis 
(Daniel, 1960) m H. steineri (Kepka, 1966) (CTemnbHMKOB, 2001b). Ojxhum m3 Bax- 

HeMUJMX oSCTOHTeJTbCTB, npenHTCTByiOIUMX HM3Be^eHMIO MX flO CTaTyCa BHyTpMBM- 
AOBbix <J)opM, HBjineTCH CMMnaTpMH. Bee TpM BM,aa Hepe^KO BCTpenaiOTcn cobmcct- 
HO, B TOM HMCJie Ha O^HMX M Tex Xte OCO0HX X03HeB. O^HaKO Ty xce KapTMHy MOr 6bl 
^aTb M BHyTpMBM^OBOM nOJIMMOp(|)M3M, HanpMMep, 3K0JI0TMHeCK0r0 npOMCXOXCae- 
HMfl. Il03T0My RJlfl OKOHHaTeJIbHOTO yTBepXQjeHMH BM^OBOTO CTaTyCa TpeOOBajIMCb 
^eTajibHbie MccjiettOBaHMH c yneTOM CBezieHMM o SMOTonMHecKOM m xo3hmhhom 
npMyponeHHOCTM, a Taicxce 3aKOHOMepHOCTeM Mop(j30JiorMHecKOM m3mchhmboctm. 
Pe3yjibTaTbi Taxoro MCCjie^OBaHMH jxnn Tpex Ha3BaHHbix bm^ob no MaTepMany c KaB- 
Ka3a m M3 TypuMM npMBOtiHTCH b HacTonmeM paSoTe. FIommmo o6bue6MOJiorMHecKoro 
3HaneHMH M KOHKpeTHbIX TaKCOHOMMHeCKMX BbIBO£OB, HaUJM AaHHbie UeHHbl M JUlft 
npaKTMHeCKOM AMaTHOCTMKM, nOCKOJIbKy n03BOJI5MOT yTOHHMTb KpMTepMM, MCnOJIb- 
3yiomMecfl turn onpetiejieHMH. 

MATEPMAJI H METO^HKA 

Bbmo M3yneHO 475 jimhmhok m3 kojuickumm 3oojiorMHecKoro MHCTMTyTa PAH, 
CaHKT-neTep6ypr (3HH). 06b>eM M3yneHHoro MaTepMana no Ka;xmoMy M3 bmaob 
cocTaBMji: H. alpina — 38, H. llogorensis — 132, H. steineri — 305 3K3. Ilo,apo6Hbie 
KOJiJieKUMOHHbie AaHHbie Rjm OojibmeM nacTM MaTepMana npMBOttHTcn b peBM3MM 
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poua Hirsutiella (CTeKOJibHHKOB, 2001 b). no cpaBHeHHio c otoh paOoTon oO'beM 
H3yHeHHoro MaTepnana ujih Tpex yKa3aHHbix bhuob yBejiHHHJicn cootbctctbchho 
npHMepHO b 2, 5 h 4 pa3a. EbiJin npoMepeHbi uonojiHHTejibHbie 3K3eMnjinpbi H3 Tex 
xce MecT h o6pa6oTaH hobbih MaTepnaji, coOpaHHbm HaMH b KpacHOuapcKOM Kpae 
b 2000 h 2002 rr. 

HoBbin MaTepnaji (KOJjJieKTop A.A. CTeKOJibHHKOB). H. llogorensis. MaccHB 
Ohhit-Ohitch, 3an. ropbi Ty6a, 1100 m Hau yp. m., Ha Apodemus uralensis (Pallas, 
1811), 11 VIII 2000, 1 L; xc /jx TopxqHH Kjnoq—Tyance, ct. HnHapbi, 200 m, Ha A. 
agrarius (Pallas, 1771) h A. ponticus Sviridenko, 1936, 26 VIII 2000, 2 L; KpacHan 
IlojiHHa, boct. ropbi Ahhhixo, 1000 m, Ha A uralensis , 1 IX 2000, 2 L; IIceGaH, 1000 
m, Ha A uralensis , 29 V 2002, 13 L; KaBKa3CKHH 3anoBeuHHK, kopuoh TpeTbH PoTa, 
850 h 900 m, Ha A. uralensis h Microtus majori Thomas, 1906, 5 h 6 VI 2002, 2 L; 
Moctobckoh p-H, xp. EyryHXca, 800 m, Ha M. majori , 14 VI 2002, 2 L; CeBepcKHH 
p-H, n. HjibCKHM, 100 m, Ha A. uralensis h M. majori , 19 VI 2002, 7 L. 

H. steineri. Moctobckoh p-h: ropa IUanKa, 1950 m, Ha Chionomysgud{ Satunin, 
1909), 3 VI 2002, 14 L; kopuoh TpeTbH PoTa, 850 m, Ha M. majori, 6 VI 2002, 3 L; 
ropa CyH^yKH, 2100 m, Ha M. daghestanicus (Schidlovskii, 1919), 9 h 10 VI 2002, 4 
L; ceB. ropbi CyHuyKH, 1800 m, Ha Ch. gud wA. uralensis , 12 VI 2002, 15 L; TaM xce, 
1700 m, Ha A. uralensis, 12 VI 2002, 1 L. 

jih Kaxcuoro 3K3eMnji5ipa 6bum BbinojiHeHbi npOMepbi ochobhmx MopcjDOJiorn- 
HecKHx CTpyKTyp h noAcneT qncjia iucthhok. H3MepeHHH npOH3BOUHJiHCb c noMO- 
mbio OKyjiHp-MHKpOMeTpa, npu yBejiHHeHHH oObeKTHBa 40 x . Bee npoMepbi b CTaTbe 
uaHbi b MHKpOMeTpax (mkm, pm), fljin noucneTa HHCJia lucthhok BbinojiHHJiHCb pn- 
CyHKH HUHOCOMbI C UOpCaJIbHOH H BCHTpaJIbHOH CTOpOH, C HCnOJIb30BaHHeM pHCO- 
BajibHoro annapaTa. IlepBH4HaH o6pa6oTKa uaHHbix (3aMeHa napHbix 3HaqeHHH 
cpeuHHM, BbiHHCJieHHe cyMM, 3aMeHa nponycKOB cpeuHHM no BbiOopKe, nepeBOU 
ueneHHH MHKpOMeTpa b mhkpohm) npoH3BOUHJiacb c noMombio opnrHHajibHOH 
KOMnbiOTepHOH nporpaMMbi b epeue FoxPro. ,ZI,jih yroHHeHHH Mop(J)OMeTpHHecKHX 
rpaHHu Mexcuy bhubmh h nocrpoeHHH KOMnjieKCHbix unarHOCTHHecKHx npH3HaKOB 
npHMeHHJICX HiarOBblH JIHHeHHblH UHCKpHMHHaHTHblH aHaJIH3 UJIH UByX COBOKyn- 
HOCTen c Hcnojib30BaHHeM KOMnbiOTepHOH nporpaMMbi Diadis (aBTOp — A.JI. JIo- 
6aHOB, 3HH). /Jpyrne npoueuypbi CTaracTHHecKoro aHajiH3a BbinojiHHJiHCb c no- 
Mombio nporpaMMbi Statistica 5.0. 

^JIH OnpeueJieHHH UOCTOBepHOCTH pa3JIHHHH Mexcuy SoJIblHHMH BblOopKaMH 
Hcnojib30BajiHCb KpHTepHH CTbioueHTa h Onuiepa. riocKOJibKy ycjiOBHH ncnojib30- 
BaHHH 3 thx KpHTepneB TaKHe, KaK HOpMajibHOCTb pacnpeuejieHHH h paBeHCTBO 
uncnepcHH, BbinojiHHJiHCb He Bcerua, b KanecTBe kohtpojih BbiHHCJiHJiHCb TaKXce 
HenapaMeTpHnecKHe noKa3aTejiH, niaBHbiM o6pa30M, KpHTepHH KojiMoropo- 
Ba-CMHpHOBa. OUHaKO 3TO He npHBOUHJIO K KOppeKUHH pe3y.JIbTaTOB, nOCKOJIbKy 
GOJIblHHHCTBO oGeyxeuaeMbIX B CTaTbe pa3JIHHHH UOCTaTOHHO BeJIHKH. npH MaJIbIX 
pa3Mepax BbiGopoK Hcnojib30Bajincb TOJibKO HenapaMeTpnqecKHe KpHTepHH. Ilpn 
HCCJieUOBaHHH CBH3H KOJIHUeCTBeHHblX npH3HaKOB JIHHHHOK C BbICOTOH HaypOB- 
HeM MOPH BblHHCJIHJIHCb KOppeJIHLUiH IlnpCOHa H CnHpMeHa. IlepBblH H3 3THX no- 
Ka3aTejien BbiHHCJiHJicn ujih coBOKynHOCTH Bcex BKjnoqeHHbix b aHajiH3 3K3eMnjm- 
poB, a BTOpoii — ujih cpeuHnx BbiOopouHbix 3HaneHHH. Bo btopom cjiynae a6co- 
JIIOTHbie 3HaneHHH BbICOTbl 3aMeHHJIHCb Ha nopHUKOBblH KOU (pnu: «800 M, 1400 M, 
1500 m...» 3aMeHHJiCH Ha «a, b, c...»). Ko3(J)(J)HUHeHT CnnpMeHa hbjihctch 6o- 
jiee rpyObiM cpeucTBOM npn H3yueHHH KoppejiHUHH, neM KOOcJxJjHUHeHT Ilnpco- 
Ha, ouHaKO oh othochtch k HenapaMeTpHnecKHM MerauaM h cootbctctbchho mo- 
xceT npHMeHHTbCH k Bbi6opKaM uaxce oneHb Majioro oO^eMa h HCKjnonaeT bjihh- 
HHe pa3JIH4HH B oO^eMe BblGopOK, KOTOpbie HBJIHIOTC5I CJiynaHHblM oOCTOHTCJIbCT- 
bom, Ha pe3yjibTaT. IIooTOMy HMeeT cmhcji ncnojib30BaTb ouHQBpeMeHHO o6a KpH¬ 
TepHH. 
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^Jlfl IIOCTpoeHHfl KapTHHbl CXOflCTB MC^KJiy Bbl6opKaMH HCn0Jlb30BaJ10Cb MHOrO- 
MepHoe uiKajinpoBaHne. HcxoflHan MaTpnua paccTOHHHH no cpejtHHM BbiOopon- 
hmm 3HaneHHHM npn 3tom co3aaBajiacb c noMOiimio 6noKa KJiacTepHoro aHanioa 
nporpaMMbi Statistica. ITpH3HaKH nozmeprajiHCb CTaHjtapTH3aii,HH, a b KanecTBe 
MeTpnKH ncnojib30Bajiocb o6biHHoe eBKjm^oBO paccTOHHne. ripoH3BOOTJiacb ot- 
GpaKOBKa Bbi6opoK: ncKjnoHajincb aOeppaHTHbie n o6mhho MajioHHCJieHHbie rpyn- 
nbi (BKJiK>HaK>mne 1—2 3K3.)., hto no3BOJinjio nojiynHTb 6onee HCHyio KapTHHy ot- 
HomeHHM ocHOBHbix reorpacjjHHecKHX (jiopM. KaK noKa3biBaeT Ham onbiT pa6o™ c 
MHoroMepHbiM uiKannpoBaHneM, yBejinneHne HHCJia oGbeKTOB (ocoGchho 3a cneT 
pe3KO OTKJlOHHIOmHXCH OT 06lU,eH MaCCbl) SbICTpO nOHHXaeT OCMbICJieHHOCTb pe- 
3yjibTaTa. npaKTHHecKH HHKor^a He HMeeT CMbicna 6paTb mifl o6pa6oTKH 3thm Me- 
toziom Gojibiue 20—30 oObcktob. 

no cpaBHeHHio c HaniHMH npexmmymHMH paSoTaMH, Ha6op Hcnojib3yiomHxcH 
b aHajiH3e KOjiHnecTBeHHbix npn3HaKOB 6bui orpaHHneH. PaHee H3 HHCJia «CTaH- 
XjapTHbix npoMepoB», TpaxmuHOHHbix jinn CHCTeMaTHKH KpacHOTenoic (Goff e. a., 
1982), HaMH HCKjnoHajiHCb ^jiHHbi Hor (BMecTo 3Toro Opanacb hx cyMMa Ip), xunma 
ceHCHjui (nocKOJibKy OHa nacTO He MoxeT 6biTb tohho H3MepeHa), HHCJia aopcanb- 
HblX H BeHTpaJIbHbIX meTHHOK MJtMOCOMbI (3aMeHHBIHHeCH Ha HX eyMMy NDV) H 
OTHHa BeHTpajibHbix meTHHOK HaMocoMbi (stot npH3HaK b HameM npaKTHKe noxa- 
3aji cbok) nojiHyio H36biTOHHOCTb). Tenepb npn BbinojiHeHHH MHoroMepHoro uiKa- 
jiHpoBaHHH 6biJiH TaKxe HCKjnoneHbi jxmma mma (SD), nocKOJibKy 3 to eyMMaxmyx 
Xipyrax npoMepoB — paccTOHHHH ot ceHCHjui no nepeaHero (ASB) m 3aziHero (PSB) 
KpaeB uiHTa, — h OTHOCMTejibHoe paccTOHHMe mastitarsala ot ocHOBaHHH jianKH 
hot III (m-t), Tax KaK stot noKa3aTejib y Hirsutiella npaKTHHecKH He nozmepxceH 
reorpa^HHecKott H3MeHHMBOCTM h He nrpaeT HMKaKott pojim b CHCTeMaTHKe (Cre- 
KOJibHHKOB, 2001b). B MTore ocTajiMCb cjieayioiiiMe npn3HaKH: AW (paccTOHHHe Me- 
WAL, aHTepojiaTepajibHbiMM meTMHKaMM mma, t. e. liiHpHHa mma Bnepejm), PW 
(paccTOAHHe Mexmy PL, nocTepojiaTepajibHbiMH meTHHKaMM mMTa, T.e., uiMpHHa 
mMTa c3aziM), SB (paccTOHHHe Me^Kay eeHCHJUiaMH), ASB, PSB, P-PL (paccTOHHMe 
ot PLjto 3ajiHero Kpan mMTa), AP (paccTOHHMe Mexay amepo- h nocTepojiaTepajib- 
HbiMH meTHHKaMM); zuiHHbi meTHHOK: AM (aHTepoMezmajibHOH), AL, PL, H (njie- 
neBbix), D m j n m D max (MHHMMajibHan h MaKCMMajibHan miHHa aopcajibHbix meTHHOK 
mmocoMbi); Ip, NDV, Talll (minHa JianKH hot III) h TaW (liiHpHHa JianKH hot III). 

3AILVH,HbIE M BOCTOHHblE OOPMbI 

H. llogorensis. KaK noKa3biBaiOT HauiM aaHHbie, Ha KaBKa3e 3tot bha npejt- 
CTaBJieH aByMH reorpacjjHHecKH pa3o6meHHbiMH (jjopMaMH! 3ana;tHott h boctohhoh 
(ziarecTaHCKOH), KOTopbie hctko OTJiHnaioTCfl apyr ot jtpyra. B uejiOM 3anaaHan 
4)opMa KpynHee boctohhoh: OHa xapaKTepH3yeTcn 6ojiee KpynHbiM mHTOM, 6ojiee 
OTHHHblMH meTHHKaMM H HOraMH (pHC. 1). OjIHaKO HHCJIO meTHHOK HflHOCOMbI 
(NDV), HaoGopoT, b cpejmeM Gojibiue y boctohhoh (jjopMbi. Bojibme y Hee TaKxce 
paccTOHHHe Mexmy eeHCHJUiaMH h 3ajiHHM KpaeM mHTa (PSB). Bee pa3JiHHHH mok- 
jxy (JjopMaMH cHJibHbi h CTaTHCTHnecKH aocTOBepHbi, KpoMe pa3JiHHHH noKa3aTejiett 
AP h m-t. CymecTBeHHa TaioKe reorpacjjHHecKaH M3MeHHHBOCTb b npejtejiax boc¬ 
tohhoh cjjopMbi: ojtHa H3 BbiOopoK (Ma3ajta) oTJiHnaeTCH OojibmHM 3HaneHHeM Bcex 
npoMepoB (ocoGeHHo TaW, PW, AM h D max ). B pe3yjibTaTe OHa e6jiH>KaeTCH c 3a- 
najtHOH 4)OpMOH. npH nOCTpoeHHH HHTepBaJIbHbIX rpacjjHKOB (pHC. 1) BblOopKa H3 
Ma3ajmi 6buia HCKjnoHeHa. 06beM BbiOopoK: 3anamiafl 4 ) °P Ma — 57, BOCTOHHan — 
67, b tom HHCJie Ma3ajta — 20. 

H. steineri. 3jtecb TaK>xe 3aMeTHa o6oeo6jieHHOCTb boctohhoh cjjopMbi 
(pHC. 2). Ha rpa4)HKe b npaBOM hh^khcm yrjiy rpynnnpyioTCH BbiGopKH H3 ,fl,arecTa- 
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Phc. 1. Hirsutiella llogorensis (Daniel), objiacTH 3HaHeHHH npH3HaK0B 3anaztHOKaBKa3CKOM m flare- 
CTaHCKOM (})OpMbi: MMHHMyM, MaKCMMyM H CpeflHee ± CTaH^apTHOe OTKJlOHeHMe. 

a — 3ana,aHOKaBKa3CKaa 4>opMa, b — flareciaHCKaa (fjopMa. 

Fig. 1 . Hirsutiella llogorensis (Daniel), box plots for Western Caucasian and Daghestanian forms: 
minimum, maximum, and mean ± standard deviation. 


Ha (Tjiox, Mypaaa), CeBepHOH OceTHH (Ueft), Ka6apaHHO-BajiKapHH (Be3eHra, 
BaiiKapna, Ha^bHHK) h CTaBponojibCKoro Kpaa (nararopcK). K hmm npHMbiKaioT 
Bbi6opKH H3 BHyTpeHHeH TypuHH (3HraHa 1700 m, Mopox, flyMJiy); tbkhm o6pa- 
30 M, ^aHHyK) 4>opMy npaBHJibHee Ha3biBaTb He «boctohhoh» (TypeuKHe BbiOopKH 
6buiH B3HTbi Ha aojiroTe 3anaflHoro KaBKa3a), a «a 3 naTCKOH» (BOCTOHHyio nacTb 
CeBepHoro KaBKa3a HHoraa othocht k A3hh). B jtcboh Hacra rpacJjMKa pacnojiara- 
eTCB 3ana;uiaH (J)opMa, iipe;icraBJieHnaH BbiOopicaMH H3 KpacHoaapcKoro Kpaa h 
KapawaeBo-HepKecMH. B Hee BKjiKmioTCH TaiOKe no o^hoh Bbi6opKe H3 Ka6apan- 
HO-EajiKapnH (flxaHTyraH 2400 m) h TypuHH (3nraHa 2550 m). flxaHTyraH moxho 
CMHTaTb norpaHHHHOH TOHKOH fljlfl apeajlOB flByX 4>OpM, HaCKOJlbKO OHH BblflCHeHbl 



Phc. 2. Hirsutiella steineri (Kepka), KapniHa paccTOHHMM Mexcuy BbiSopKaMH, nojiyHeHHaa mctoaom 

MHOrOMepHOrO LUKaflHpOBaHHH. 

Fig. 2. Hirsutiella steineri (Kepka), pattern of distances between samples constructed by the 

multidimensional scaling. 
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PW PSB AM TaW 


Phc. 3. Hirsutiella steineri (Kepka), o6.nacTH 3HaneHHH npn3HaK0B 3ana^HOKaBKa3CKOH h a3HaTCK0H 
<J)OpM: MHHHMyM, MBKCHMyM H CpeflHee ± CTaH^apTHOe OTKJIOHeHHe. 

a — 3ananHOKaBKa3CKafl (J)opMa, b — a3naTCKaa cJ)opMa. 

Fig. 3. Hirsutiella steineri (Kepka), box plots for Western Caucasian and Asian forms: minimum, 
maximum, and mean ± standard deviation. 

b HacTonmee BpeMH. BocTOHHee Hero Ha CeBepHOM KaBKa3e co6paHa TOJibKO boc- 
TOHHaa (J)opMa, 3ana^Hee — TOJibKO 3ana£Haa. HacTb 3ana^HOKaBKa3CKHx Bbi6opoK 
o6pa3yiOT pe3KO o6oco6jieHHbin KJiacTep b npaBOM BepxHeM yrjiy rpa(J)HKa. Ohh 
BKjnoHaioT MejTKMx oco6en, 3aHMMaioinMx npoMexcyTOHHoe nojroxceHHe Mexcay 
H. steineri m H. llogorensis. 

KaK h b cjrynae H. llogorensis , 3ana£Hax cJ)opMa KpynHee boctohhoh (a3waT- 
CKOH). Oco6eHHO CHJlbHbl pa3JIMHMH no HIHpMHe H AJIHHe IUHTa (PW, PSB, AW, 
P-PL, SD), a TaKXce ninpMHe jianKM Hor III (pnc. 3). BnojTHe ^ocTOBepHO TaKXce 
pa3JiHHne no ujihhc Hor (lp). B otjihhhc ot H. llogorensis y H. steineri 3ana^Han 
(J)opMa npeBbimaeT BocTOHHyio m no KOJinnecTBy meTMHOK uanocoMbi. OuHaKO H3 
HHCJia meTHHOK ziocTOBepHO AJiHHHee y 3ana^HOM cJ)opMbi TOJibKO D min n AM. ripn 
BbiHHCJieHHH Bcex noKa3aTejien 3ana£Haa (J)opMa 6biJia npe^CTaBJieHa cjie/tyiomH- 
mh Bbi6opKaMn: A6aro, Hyryrn, XojioztHbin, IIIanKa, CynziyKH 1800 m, Ypyn, 3are- 
jx aH, Te6ep^a, XaTnnapa, BauyK. M3 cociaBa a3naTCKon cJ)opMbi 6biJin HCKJiiOHeHbi 
3K3eMnjinpbi, co6paHHbie b HajibHHKe (1 3K3.) h riflTHropcKe (3 3K3.). 06i>eM Bbi- 
6opoK: 3ana^Han (J)opMa — 119, a3naTCKan — 82. 

OTHOineHne 3ana£Hon n boctohhoh (J)opM y uaHHbix bhuob Bno;me yKJia/tbiBa- 
eTCH b paMKH 3Koreorpa(J)HHecKon 3aKOHOMepHOCTH, o6HapyxceHHon hbmh y KJie- 
men-KpacHOTejiOK (CreKOJibHHKOB, 1998, 2002, n up.): jihhhhkh H3 6ojiee Tenjibix 
n cyxnx panoHOB o6jiauaioT MeHbiiiHM pa3MepoM. B panoHe Bojibiuoro KaBKa3a cy- 
mecTByeT tchuchuhh k yBejinneHnio 3acynuiHBOCTH n KOHTHHeHTajibHOCTM c 3ana- 
m Ha boctok (KaBKa3, 1966). Cootbctctbchho c 3anaua Ha boctok uojixcch yMeHb- 
niaTbCH pa3Mep jihhhhok, hto h HaOjnouaeTcn b HameM cjiynae. BHyrpeHHHH Typ- 
uhh no CBoeMy KJiHMaTy 6jinx<e k BocTOHHOMy, neM k 3anauHOMy KaBKa3y, 
no3TOMy ecTecTBeHHO, hto co6paHHbin TaM MaTepnaji 6jih30k k uarecraHCKOMy. 
Hto KacaeTCH xp. 3nraHa, Bxounmero b cncTeMy Boctohhmx Mohthhckhx rop, to 
oh HBJineTCH xpe6TOM, npoTHHyTbiM B^ojib nepHOMopcKoro no6epe>KbH Typunn, n 
ero BepxHHH nacTb (me n HaxounTcx MecTo c6opa Ha BbicoTe 2550 m) uouxcHa 6biTb 
no CBoeMy KJiHMaTy 6jinxce k 3anauHOMy KaBKa3y, neM k BHyTpeHHen Typunn. 
KpoMe toto, 3anauHbin MaTepnaji no H. steineri 6bui co6paH Ha 6oJibinen BbicoTe, 
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Phc. 4. Hirsutiella steineri (Kepka), 3aBHCHM0CTb uiHpHHbi /iamai Hor III (TaW) h uinpHHbi mHTa 
(PW) ot ao/iroTbi: cpexiHHe 3HaneHHn jxjw Bbi6opoK, jihhhb perpeccHM h ee 95 %-HhiPi zioBepHTejibHbiH 

HHTepBaji. 

Fig. 4. Hirsutiella steineri (Kepka), dependence of width of leg III tarsus and width of scutum on 
longitude: samples means with linear fit and 95 % confidence bands. 

neM a3HaTCKHM: cpeziHee 3HaneHMe BbicoTbi Mecra c6opa zijih Bcex 3K3eMnjmpoB, 
bxozihiiihx b npeACTaBjieHHbie Ha rpac^HKe (pnc. 2) Bbi6opKH 3anaziHOM (JiopMbi co- 
CTaBHjio 2197 m, a zijih a3naTCKOM cjjopMbi oto 3HaneHMe paBHo 1678 m. Cpezmne 
3HaneHHH zijih Bbi6opoK: 3anaziHaH c|)opMa (N = 14) — 2149 m, a3naTCKan (|)opMa 
(N = 11) — 1698 m. Pa3JiHHHe, corjiacHO KpMTepnio KojiMoropoBa—CMHpHOBa, 
ZiocTOBepHO Ha 95 % ypoBHe. rio3TOMy moxho 6bmo 6bi npezinojioxcMTb, mto hcko- 
Topoe BjiHHHHe Ha Ha6jnoziaeMbie pa3MepHbie pa3JiM4HH Moxziy (JjopMaMM OKa3ajiH 
H BbICOTHbie KJIHMaTHHeCKHe 0 C 06 eHH 0 CTH. 

BbiHBJieHHan 3aKOHOMepHOCTb Tpe6oBajia 6ojiee zieTajibHoro H3y4eHMH. B nacT- 
hocth, npeziCTaBjiHJi HHTepec Bonpoc o tom, MMeeTCH jih b zibhhom cjiynae xoth 6bi 
b KaKoil-TO Mepe HenpepbiBHan, KjiMHajibHan M3MeH4MBOCTb. riocKOJibKy H3yneH- 
HbiH MaTepnaji no H. llogorensis He o6pa30BbiBaji reorpacJjMHecKM HenpepbiBHoro 
pnzia, 3tot Bonpoc moxcho 6biJio pa3peuiHTb TOJibKO zuih H. steineri. KaK noKa3biBa- 
k)t rpa4)HKH 3toh 3aBHCHMOCTH, OHa OKa3biBaeTCH 6ojiee hjih MeHee HenpepbiBHOM 
TOJibKO zijih noKa3aTejiH TaW, b to BpeMH KaK zuih ocTajibHbix npw3HaKOB (b KanecT- 
Be npHMepa npnBezieH rpacj)HK zuih PW) OHa nojiHOCTbio cbozimtch k pa3JiMHMio 3a- 
najIHOH H B0CT04H0M (J)OpM (pnc. 4). TaKHM 06pa30M, O KJIMHaJIbHOM H3MeH4HBO- 
CTH B ZiaHHOM CJiyHae rOBOpHTb He npHXOZIMTCH. 

BbICOTHAfl H3MEHHHBOCTb 

C BMCOTOM Hazi ypOBHeM MOPH yBeJIHHHBaeTCH BJiaXCHOCTb H XOJIOZIHOCTb KJIM- 
MaTa. OneBHZiHO, hto mmchho c otmm CBH3aHO HeoziHOKpaTHO OTMeneHHoe HaMH y 
TpoM6HKyjiHzi yBejiHHeHHe MopcjjOMeTpnHecKMx noKa3aTejien c bmcotom, xoth 
BKjiazi Kaxmoro M3 otmx cjjaKTopoB n o OTziejibHOCTH b Ha6jiioziaeMyK) 3aKOHOMep- 
HOCTb HeHCeH (CTeKOJIbHHKOB, 2002). 

H.. steineri. Becb M3y4eHHbiM MaTepnaji no H. steineri oOHapyxtMBaeT ziocto- 
BepHbie nojioxcHTejibHbie KoppejiHUMM c bmcotom noKa3aTejien uiHpHHbi m zuimhm 
mMTa, zuimhm hot m zuimhm HeKOTopbix ujeTHHOK (PL, D min ) (Ta6ji. 1). Llocjie yzia- 
jieHMH MejiKMX HM3KoropHbix cjjopM m3 AjiarMpa (CeBepHan OceTMH, 600 m) m Omh- 
ZIMkjim (TypuMH, BMJiaiieT PM3e, 500 m 1000 m), a Taioxe npoMexcyTOHHbix Mex^ziy 
H. steineri m H. llogorensis 3anaziHOKaBKa3CKMx 3K3eMnjinpoB (CyHZiyKM, 2100 m m 
Zip.), KapTMHa HeCKOJIbKO MeHHeTCH, HO KOppeJIHUMM npOMepOB UIMTa COXpaHHIOT 
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Ta6jiHua 1 

KoppejiflUHH Meacay bmcotoh Hajt ypoBHeM Mopa h 3Ha4eHHBMH MepHbix npH3HaKOB y Hirsutiella 

steineri (Kepka) 


Table 1. Correlations between altitude and measurements in Hirsutiella steineri (Kepka) 



IlpMMeHaHMe. r— Koppejumufl IlnpcoHa; R — KoppejiauMH CnnpMeHa; npHBeaeHbi TOjibKo 3HaHeHM«, aoc- 
TOBepHbie Ha ypoBHe p = 0.05; CBeuibiM KypcMBOM BbiaejieHbi 3HaHeHMH, aocTOBepHbie Ha ypoBHe p = 0.01, Kypcw- 
bom m no^nepKHyTbie — Ha ypoBHe p = 0.001. 


CBoe 3Ha4eHMe. O^HaKo npn BbiHHCJieHnn Koppejiflunn oxaejibHO turn 3ana^HOM m 
a3HaTCKOH (J)OpM BH£HO, HTO e^MHCTBeHHblM npH3HaKOM, COXpaHHIOlUHM CBOe 3Ha- 
neHne ju ih KaxciOM H3 (J)opM, 0Ka3biBaeTCH PW. Cne^oBaTejibHO, Koppejiflunn £py- 
rnx npH3HaKOB, HaSjiKxaaiomHecfl Ha BceM H3yneHHOM MaTepnajie b coBOKynHOCTH, 
HBJIHIOTCfl, BepOHTHO, CJie^CTBHeM TOrO CJiyHaHHOK) o6cTOHTeJlbCTBa, HTO Ha TeppH- 
TopHH pacnpocTpaHeHHH 6ojiee MejiKOH a3naTCKon (|)opMbi c6opbi MaTepnajia npo- 
BO^HJiHCb Ha MeHbiueH (b cpe^HeM) Bbicoie. 

KoppejiHUHK) PW y a3naTCKOH (|)opMbi Taoce moxcho nocTaBHTb no,a coMHeHHe. 
KaK noKa3biBaiOT xtonojiHHTejibHbie BbiHncjieHHH, OHa B03HHKaeT TOJibKO 3a cneT 
MeJIKHX HH3KOropHbIX 3K3eMnJIflpOB H3 OKpeCTHOCTeH IlflTHropCKa H HaJIbHHKa. 
3tot MaTepnaji oneHb HeBejiHK — Bcero 4 3K3. m 3 86, cocTaBJiflioinnx MaTepnaji no 
a3HaTCKOH (JiopMe, no3TOMy ero BKjnoneHHe He bjimhct cymecTBeHHbiM o6pa30M Ha 
3HaneHHH KoppejinijHH nnpcoHa. O^HaKO npn BbiHHCJieHnn Koppejumnn CnnpMe- 
Ha oh cocTaBjineT 3 Bbi6opKH m3 14, TaK KaK 6biJi co6paH Ha Tpex BbicoTax: 600, 700 
h 800 m. B pe3yjibTaTe ero BJinaHne OKa3biBaeTcn BecbMa 3HaHHTejibHbiM. IlocKOJib- 
Ky HeOojibinoH o6i>eM MaTepnajia moxcho CHHTaTb cjiynaiiHbiM oGcTOHTejibCTBOM b 
KOHTeKCTe aaHHoro nccjie^OBaHHH (oh onpe^ejineTCH TeM, hto b Jiecy, Ha Mbiinax h 
KycTapHHKOBbix nojieBKax, bh^w po^a Hirsutiella nona^aiOTCH b MeHbiiiHX KOJinne- 
CTBax, neM b BbicoKoropbe Ha CHe^KHbix nojieBKax), moxcho CKa3aTb, hto Koppejin- 
Uhh CnnpMeHa Jiynme OTpa^KaeT ^encTBHTejibHoe nojioxeHne Bemen. BMecTe c 
TeM Heo6xo^HMO OTMeTHTb, hto Mbi He HaOjnoziaeM 3^ecb HenpepbiBHoro pwa H3- 
MeHHHBOCTH, ^OCTOBepHO 3aBHCflmerO OT BbICOTbl, H Bee CBO^HTCfl K MeHbineMy 
3HaneHHK) PW y MeJIKHX HH3KOropHbIX (j)OpM no CpaBHeHHK) CO BceM OCTaJIbHbIM 
MaTepHajioM. 
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OTMacTH cxo/man CHTyauHH b OTHOiueHHH KoppejumHH PW c BbicoTOM HaSjiio- 
/taeTcn m y 3ana,ztHOH (J)opMbi: KoppejiHimn CnHpMeHa CTaHOBHTCH He/tocTOBepHOH 
nocjie yaajieHHfl HH3KoropHOH JiecHOM BbiSopKH H3 TpeTben Potw (3 3K3.). Bnpo- 
HeM, B OTJTMHMe OT a3HaTCKOH (|)OpMbI, KOppeJTHUMH IlMpCOHa npH 3T0M JtOCTOBep- 
Ha, xoth h HeBejiHKa no 3Ha4eHHio. rio3TOMy BepoaTHee, hto y 3ana,ztHOH (jDopMbi 
CBH3b uiMpMHbi mHTa c BbicoTOM Bee xce cymecTByeT. 

OGpamaeT Ha ce6n BHHMaHHe pa3Han CTpyKTypa KoppejmuHH npn3HaKOB c Bbi- 
cotoh y 3ana^Hon h a3HaTCKOH (J)opM. y 3ana,ztHOH (jDopMbi c bmcotoh /tocTOBepHo 
yBejiHHHBaeTCH P-PL n yMeHbinaeTCH D max . Ecjtm HCKJiiOHMTb m3 ee cocTaBa Bbi- 
6opKH, B3HTbie b npejtejiax apeajia a3HaTCKOH c|)opMbi (3HraHa, 2550 m h flxaHTy- 
raH, 2400 m), to 3Ha4eHH4 othx KoppejiaimH 3aMeTHo B03pacTaioT h, KpoMe toto, 
no5iBJi5ieTCH OTpnuaTejTbHaH KoppejmuHH c bmcotoh H (zuiHHa nneneBbix lucthhok, 
KOTopan y bhjiob poaa Hirsutiella HaH6ojiee TecHo CBfl3aHa c D max ) h oneHb cjia6afl 
nojioxcHTejibHaH KoppejinunH 4HCJia meTHHOK H/mocoMbi (NDV). B to >xe BpeMH y 
a3naTCKOM (J)opMbi NDV c BbicoTOM jtocTOBepHO yMeHbmaeTCH. Bo3moxcho, y Hee 
Taicxce OTpwuaTeJTbHO KoppejrnpyeT c bmcotoh zuiHHa hot (lp, Talll), xoth oth cba- 
3h He no^TBepxcaaioTCfl c noMombio K03(|)(|)HUHeHTa CnnpMeHa. TaKHM o6pa30M, 
3TH (J)OpMbI OTJIHHaiOTCH Jipyr OT Jipyra He TOJlbKO 3Ha4eHHHMH pa3JIHHHbIX npH3Ha- 
kob, ho h HanpaBJieHneM 3Koreorpa(|)H4ecKOH H3MeH4HB0CTH. Beponrao, hx CTa- 
Tyc npHSjiHxcaeTCH k BHjtoBOMy hjth 3to .aaxce eaMOCTOHTejibHbie BHjtbi. CneziyeT ot- 
MeTHTb TO oSCTOHTeJIbCTBO, 4T0 pa3JIH4HH MQyKJiy HHMH HMeiOT 04eBH^HyiO 3K0JI0- 
rH4ecKyio HHTepnpeTauHio (MejiKan (jiopMa 3aHHMaeT apean c 6ojiee cyxHM h 
T enjibiM KJiHMaTOM) h BMecTe c TeM b npeztejiax Kaxc^on m 3 (|)opM eooTBeTCTByiomaH 
3Koreorpa(|)H4ecKaH H3MeH4HB0CTb npaKTH4ecKH oTcyTCTByeT. 9 to moxcct 03Ha- 
4aTb, 4T0 .aaHHbie pa3JIH4HH, B03HHKlUHe Ha OCHOBe CBH3aHHOH C KJiHMaTOM H3- 
MeH4HB0CTH, b HacTonmee BpeMH yxce reHeTH4ecKH 3aKpemieHbi, a H3MeH4HB0CTb 
Tenepb onpeztejineTCH ztpyrHMH cjiaKTopaMH. 

H. llogorensis. M3y4eHHbiH MaTepnaji no H. llogorensis 6biJi 3Ha4HTejibH0 Me- 
Hee pa3Hoo6pa3HbiM, 4eM no H. steineri , nooTOMy CBH3b npH3HaKOB c BbicoTOM Hazt 
ypoBHeM Mopa yaanocb H3y4HTb He CTOJib zieTajibHo. B npe/tejiax 3ana,ztHOH (jDopMbi 
oOHapyxHBaioTCH HeGojibrnne nojioxcHTejibHbie KoppejinuHH c BbicoTOM zuih noKa- 
3aTejieH niHpHHbi n zuiHHbi mHTa, a TaKxce niHpHHbi JianKH III (Ta6ji. 2). fljiHHa me- 
THHKH AM CBH3aHa C BbICOTOH OTpMU,aTeJIbHO. IlpH BbI4HCJieHHH KOppeJIHLtHH 
CnnpMeHa ztocTOBepHoe 3Ha4eHHe nojiynaeTcn TOJibKO zuih AW: R = 0.557, 
p = 0.02, — HJIH, eCJIH HCKJH04HTb BCe BblSopKH, BKJIK)4aBLLIHe JIHULIb no 1 3K3., — 
juih TaW: R = 0.667, p = 0.025. 06i>eM Bcero MaTepnajia cocTaBHJi 57, hhcjio Bbi6o- 

pOK — 17, H3 HHX 6 BKJTK)4aJIH no 1 3K3. OTMeTHM, 4T0 3T0T pe3yJIbTaT CXOJteH C 
jiaHHbiMH no 3Koreorpa4)H4ecKOH H3MeH4HB0CTH y bh/iob poaa Neotrombicula 
Hirst, 1925: c BbicoTOM yBejinnHBaiOTCH npexcae Bcero HiHpHHa n jyiHHa mHTa (CTe- 
KOJibHHKOB, 1998, 2002). OjiHaKO y Hirsutiella 3Ta 3aBHCHMOCTb 3aMerao cjiaGee. 

B npejiejiax jiarecTaHCKOM ^opMbi (67 3K3., 6 BbiOopoK) Ha6jnojiaeTC4 MHoxcecT- 
BO CHJIbHbIX nOJIOXCHTeJIbHbIX KOppeJIHUHH C BbICOTOH: n04TH Bcex npOMepOB mHTa, 

Ta6;nma 2 

Koppe^HUMJi rinpcoHa Me>Kay BbicoTOM Haa ypoBHeM Mop^i w 3HaHeHHHMH MepHbix 
npn3HaKOB y 3anaaHOKaBKa3CKOH cJ>opMbi Hirsutiella llogorensis (Daniel) 

Table 2. Pearson correlations between altitude and measurements in Western 
Caucasian form of Hirsutiella llogorensis (Daniel) 



AW 

PW 

ASB 

1 

SD 

P-PL 

AM 

TaW 

r 

0.314 

0.352 

0.343 

0.347 

0.356 

-0.34 

0.391 

P 

0.017 

0.007 

0.009 

0.008 

0.007 

0.01 

0.003 
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Ta6jiHixa 3 

Koppejiflunfl IlHpcoHa Mexcay bi>icotoh Haa ypoBHeM Mopa h 3HaneHH5iMH MepHbix 
npH3HaKOB y Hirsutiella a/pina Stek. 


Table 3. Pearson correlations between altitude and measurements in Hirsutiella 

alpina Stek. 



AW 

PW 

PSB 

SD 

P-PL 

AM 

H 

Dmax 

r 

0.389 

0.373 

0.365 

0.507 

0.369 

0.401 

0.431 

0.338 

P 

0.016 

0.021 

0.024 

0.001 

0.022 

0.013 

0.007 

0.038 


JU ihh meraHOK (AM, AL, D max ), ajimhh h mnpnHbi Hor (Ip, Talll, TaW). Ojxhzlko 
Bee OHH B03HHKaiOT TOJTbKO H3-3a pe3KOrO OTJ 1 HHMH BbICOKOropHOM Bbl6opKH H3 Ma- 
3a,abi (2000 m) ot ocTajibHoro Maiepnajia. Flpn ee HCKJiioneHHH (ocraeTca 47 3K3. m 5 
Bbl6opOK) KOppeJIHUMM MeHflIOT 3HaK HJIH CTaHOBflTCfl HeflOCTOBepHbIMH. EztHHCT- 
BeHHbiH npM3HaK, KoppejiHUMH KOToporo coxpaHaeT CBoe 3HaneHHe — 3 to NDV. Oh 
CBH3aH c BbicoTOH OTpHuaTejibHo: Ha BceM MaTepnane r = — 0.427 (p = 0.016), 
R = —0.886 (p = 0.019); nocjie HCKjnoneHHfl BbiOopKH H3 Ma3a#bi r = —0.49 
(p = 0.000), R = —0.9 (p = 0.037). TaKHM o6pa30M, moxcho CHHTaTb ycraHOBjieH- 
HbiM, hto y ziarecTaHCKOH (J)opMbi c bmcotoh yMeHbiuaeTCH hhcjio meraHOK mmoco- 
Mbl. 3 t 0 COOTBeTCTByeT npHBeZieHHbIM BblUie ^aHHblM no H3MeHHHBOCTH a3HaTCKOH 
(J)opMbi H. steineri'. TaM NDV Toxe OTpnuaTejibHO KoppeJinpyeT c bhcotoh. 

H \. alpina. BbiHBJieHbi nojio>KHTejibHbie KoppejiHunn c bhcotoh limpHHbi h 
Z tJiHHbi mma, a TaK^ce miHHbi HeKOTopbix meraHOK (Ta6ji. 3). Bee ohh hbjihiotch 
CJ ieZtCTBHeM OTJIHMHH JX ByX CaMbIX SoJIblllHX BblSopOK — Kypyill, 2600 M (15 3K3.), h 
Xhob, 1000—1200 m (15 3K3.). OcTajibHbie 4 BbiSopKH BKjnonaiOT b cyMMe Bcero 8 
3K3. H He BHOCHT HHKaKOTO BKJia^a B 3Ty 3aBHCHMOCTb. B pe3yJIbTaTe npH BblHHCJie- 
hhh KoppejiHUHH Bbi6opoMHbix cpezmnx K03(J)(J)HUHeHT CnnpMeHa He JX aeT HH OJX- 
Horo ztocTOBepHoro 3HaMeHHH. TaKHM o6pa30M, moxcho no^BeprHyTb comhchhio 
Z teHCTBHTejibHoe cymecTBOBaHHe Bcex BbiHBjieHHbix 3aBHCHM0CTeH. OzmaKO HaM 
oho npeztCTaBjiHeTCH ztocTaTOMHo BepoHTHbiM, nocKOJibKy COOTBeTCTByeT paHee no- 
JiyneHHbiM ztaHHbiM no 3Koreorpacj3HHecKOH H3MeH4HBOcra Neotrombicula , a TaK^ce 
OTnacTH h jx Byx paccMOTpeHHbix Bbiuie bkjxob pozia Hirsutiella. 

KOPPEJIHUHH, CBA3AHHME C IIOCT-nOCTEPOJIATEPAJlbHMMM mETHHKAMH 

KaK 6biJio noKa3aHO paHee (CTeKOJibHHKOB, 2001a), y BbicoKoropHbix H. steineri 
Ha 3ana^HOM KaBKa3e Hepexmo BCTpenaioTCfl nocT-nocTepoJiaTepajibHbie meTHHKH 
mma, npnneM jxonn 3K3eMnjinpoB, HMeiomnx PPL, ztocraraeT 74 % ot jiOKajibHOH 
BblOopKH. H3y4eHHe CBH3eH pa3JTH4HbIX M0p(J)0MeTpH4eCKHX npH3HaKOB C HHCJIOM 
PPL noKa3ajio jiocTOBepHyio nojioxHTejibHyio Koppejumnio c 3thm hhcjiom npoMe- 
poB mnTa PW h P-PL, OTpnuaTeJibHyio KoppejinuHio npoMepa AP h 6ojiee cjia6bie 
CBH3H HeKOTopbix JX pyrHX npH3HaKOB (Ta6jT. 4). JXllSl HCCJiejXOBaHHfl 6bIJTH B3HTbI Te 

Ta6aHixa 4 

KoppeaaiiHa rinpcoHa Mexcay nncaoM PPL h 3HaMeHHHMH MepHbix npH3HaKOB y 
Hirsutiella steineri (Kepka) 

Table 4. Pearson correlations between number of PPL and measurements in 
Hirsutiella steineri (Kepka) 



PW 

P-PL 

AP _ 

Dmin 

Ip 

Talll 

r 

0.563 

0.617 

-0.506 

0.426 

0.464 

0.455 

P 

0.000 

0.000 

0.000 

0.002 

0.001 

0.001 
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Bbi6opKM, b KOTopbix npoueHT oco6en c PPL jjocTaTOHHO bhcok (A6aro, Hyrym, 
Xojiojjhhh, 3are,aaH). 06T>eM Been rpynnbi cocTaBHJi 51 3K3., hhcjio PPL Bapbwpo- 
Bajio b Hew ot 0 jx o 3, co cjie^yiomHM pacnpe^ejieHMeM nacTOT: 0—18, 1—8, 2—24, 
3-1. 

CBH3b HHCJia PPL c TpeMH yKa3aHHbiMM npoMepaMM mMTa HMeeT coBepmeHHo 
HCHbiH Mop(J)OJiorHHecKHH cmwcji. IloHBJiHHCb Ha 3a£HeM Kpae imrra, pmou c no- 
cTepojiaTepajibHbiMH meTHHKaMH, nocT-nocTepojiaTepajibHbie meTHHKH «0TTajiKH- 
BaiOT» PL Bnepe# h b6ok. B pe3yjibTaTe nocjie^HMe yaajiniOTCfl jx pyr ot jx pyra h, 
KpoMe toto, npHOjiHxcaiOTCH k aHTepojiaTepajibHbiM meTMHKaM (AL). Cootbctct- 
BeHHo paccTOHHHe uqjkjxy o6chmh PL (PW) h paccTOHHHe ot hmx jx o 3a£Hero Kpaa 
mHTa (P-PL) yBejiMHHBaeTCH, a paccTOHHHe MQKjxy PL m AL (AP) yMeHbiuaeTCH. 
OTpnuaTejibHaH KoppejiHUHH P-PL c AP yxce OTMenajiacb npM H3yneHHH cbh3ch 
npH3HaKOB y bh^ob po^a Hirsutiella b uejiOM (CTeKOJibHMKOB, 2001 b): OHa 03Hana- 
eT, hto PL Moryr 3aHHMaTb pa3Hoe nojioxceHHe Ha Kpaio mHTa. KoppejinuHH HHCJia 
PPL c noKa3aTejiflMH juihhh hot (Ip, Talll) h juihhh iucthhok (D m i n ) MOxceT OKa- 
3aTbCH cjiynaHHbiM o6cTOHTejibCTBOM m Hcne3HyTb npn M3yHeHMM 6ojiee uinpoKoro 
MaTepwajia. B npoTHBHOM cjiynae cjie,ayeT cHHTaTb, hto jimhmhkh c PPL hbjihiotch 
6ojiee KpynHbiMH, neM jihhhhkh 6e3 PPL. 

B cBeTe 3 thx ^aHHbix cjieayeT nepecMOTpeTb pe3yjibTaTbi M3yneHHH cbh3h npo- 
MepoB c BbicoTow. YBejiHHeHHe noKa3aTejien PW m P-PL c bmcotoh Haji, ypOBHeM 
MOpH MoxeT He HMeTb caMOCTOHTejibHoro 3HaneHMH, a 6biTb npocTO Mop^OMeTpM- 
necKHM BbipaxeHneM HajiHHHH nocT-nocTepojiaTepajibHbix iucthhok b HeKOTopbix 
BbicoKoropHbix nonyjiHUMHx. Hto6h npoBepMTb oto npejmojioxeHHe, Mbi hckjho- 
HHJ1H M3 Bcex BblOopOK 3K3CMnJDipbI C PPL H 3aHOBO BbIHMCJIMJIM KOppeJIflUHH BCeX 
npH3HaKOB C BbICOTOH y 3ana^HOH (J)OpMbI (HOBblH o6T>eM BblOopKH — 118, HHCJIO 
BblSopOK — 15). n P H 3TOM CBH3b P-PL C BbICOTOH COXpaHHJia 3HaHCHHe TOJIbKO CO- 
rjiacHo K03(J)(J)HUHeHTy rinpcoHa: KoppejinuHH CnnpMeHa jum ototo npH3HaKa 
OKa3ajiacb HejjocTOBepHOH. HanporaB, KoppejinuHH PW, npoTHB oxcnjiaHHH, jjaxce 
yBejiHHHJiH cBoe 3HaneHHe (r = 0.371 npoTHB 0.308; R= 0.677 npoTHB 0.526 h 
p < 0.01 npoTHB p < 0.05). TaKHM o6pa30M, yBejiHHeHHe P-PL c bhcotoh jjchctbh- 
TejibHO b 3HaHHTejibHOH CTeneHH onpe^ejiHeTCH HajiHHHeM PPL, b to BpeMH KaK PW 
yBeJIHHHBaeTCH C BbICOTOH He3aBHCHMO OT HaJIHHHH HJIH OTCyTCTBHH 3THX IUCTHHOK. 

^HATHOCTHKA 

IlocKOJibKy, KaK noKa3ajiH HauiH jiaHHbie, H. steineri h H. llogorensis npe^CTaB- 
JieHbl KaXCJlblH, KaK MHHHMyM JX ByMH, pe3KO pa3JIHHaiOmHMHCH pa3MepHbIMH 4>op- 
MaMH, nocTpoeHHan paHee /yin pa3rpaHHHeHHH 3 thx bhjjob juicKpHMHHaHTHan 
(J)yHKUHH (CTeKOJIbHHKOB, 200 1 b) MOXCeT OKa3aTbCH HeajieKBaTHOH. KpoMe toto, 
npn ee nocTpoeHHH Hcnojib30Bajiacb cjihlukom MajieHbKan oOyHaioman BbiOopKa 
H. llogorensis (27 3K3.). B cbh3h c 3thm 6hjih nocTpoeHbi 4 ^HCKpHMHHaHTHbie 
(JjyHKUHH: jxbq — oxaejibHo jxnn 3anajjHbix h boctohhhx 4>opM o6ohx bhjjob h jxbq — 
«nepeKpecTHbix», Koma oGynaiomne bh6opkh 6pajincb H3 cocTaBa 3ana£HOH cjjopMbi 
o^hoto BH^a h boctohhoh (JjopMbi apyroro. IlocKOJibKy H. steineri KpynHee H. 
llogorensis , 6ojibuiee jmamocTHHecKoe 3HaneHHe jjojDKHa HMeTb Ta «nepeKpecTHafl» 
(J)yHKUHH, npn nocTpoeHHH KOTopoH 6pa;iacb MejiKan (a3HaTCKan) (J)opMa H. steineri 
h KpynHan (3ana£Hafl) (jjopMa H. llogorensis. Hnxce npHBOjjHTca 3Ta nepeKpecTHan 
(J)yHKUHH (F we ), a Taioxe (jjyHKUHH juih 3ana^Hbix (F w ) h boctohhhx (F e ) (J)opM: 

F we = -222.79 + 1.32xPW + 1.46xPSB + 0.42xPL + 0.343xNDV, 

F w = -320.55 + 1.55xPW + 1.59xAP + 0.73xAM + 0.59xH + 0.36lxNDV, 

F e = -171.37 + 0.5xPW + 1.03xAP + 1.09xPL + 0.171xNDV. 
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Ta6jiHua 5 

3HaneHH5I £HCKpHMHHaHTHbIX (J)yHKUHM 
Table 5. Values of discriminant functions 



Fwc 

F w 

F e 

F m 

Hirsutiella 

llogorensis 

-17.2 (-26.5—7.8) 

-33.9 (-48.8—19) 

-12.9 (-20.7—5.1) 

-26 (-43.5—8.5) 

(N=124) 

H. steineri 

22.1 (5.2-39) 

21.5 (0-43) 

15.4 (3.3-27.6) 

38.9 (12.6-65.2) 

(N=298) 


IlpHMeHaHHe. YKa3aHbi cpejimie 3HaneHHH h HHTepBajibi: cpe^Hee ± 1.5 x ciaiwpTHoe oncnoHeHHe. 

OTpuuaTejibHbie 3HaneHHn Bcex (JjyHKunn cooTBeTCTByiOT H. llogorensis , a nojio- 
xcMTejibHbie — H. steineri n H. alpina. 06i>eM o6y4aK)mnx Bbi6opoK npn nocrpoe- 
hmm cooTBeTCTBeHHO F we , F w n F e cocTaBnji: H. llogorensis — 57, 57 n 67; H. stei¬ 
neri: 76, 70 n 76. OOjiacTM 3HaneHMH npnBejieHbi b Ta6ji. 5. ,Zl,0CTaT04H0 6ojib- 
uion o6T>eM MaTepnajia no H. steineri no3BOJinji ocTaBHTb 3Ha4HTejibHoe hhcjio ok- 
3eMruiHpoB M3 cocTaBa o6enx (J)opM 3 toto Bn^a Jinn Kpocc-npoBepKH ahckphmh- 
HaHTHbix (J)yHKunn, t. e. TecrapoBaHHH KanecTBa nx paGoTbi Ha MaTepnajie, He bxo- 
AHBineM b o6ynaiomne BbiOopKn. Kpocc-npoBepKon Taxxce moxcho cnnTaTb 
onpeztejieHHe «boctohhoto» MaTepnajia no KaxcztOMy H3 bhaob c noMombio (J)yHK- 
unn, nocTpoeHHOH Ha «3ana/tHOM» MaTepnajie 3Toro Bn^a, n Hao6opoT. Tax KaK 
pa3MepHbie pa3Jinnnfl Mexc/ty Bn^aMn b othhom cjiynae bcjimkh, Bee (JiyHKunn pa- 
6oTajm xopomo, nonra He ^aBajin ouih 6 ok KjiaccncjjnKaunn h ycneuiHO npoxojxn- 
jih Kpocc-npoBepKy. IlooTOMy, Ha Ham B3rjum, moxcho npeHe6penb HapymeHneM 
npeAnojioxceHHH AncKpnMnHaHraoro aHajiH3a 06 OAHopoAHOcra jxh cnepcHH 
(StatSoft, 1999), KOTopoe HMejio MecTO b o6y4aiomnx Bbi6opKax. C otoh tohkh 
3peHHH, jiymnne noKa3aTejm HMejia (J)yHKu,nH Fwe? KOTopan npe^CTaBJiHeTCH Han- 
6ojiee a/teKBaTHOH h b TaKCOHOMnnecKOM OTHomeHnn. TojibKO y Hee npeAnojioxeHne 
06 OAHOpOAHOCTH AHCnepCHH BbinOJIHHJIOCb JUm nOJIOBHHbl BXOAHlltHX B Hee npH3Ha- 
kob, b tom HHCJie h ochobhoto AnarHOCTnnecKoro npn3HaKa PW. IlpeAnojioxceHHe o 
HOpMajibHOCTH pacnpeAejieHnn AOcraTOHHO xopomo BbinojiHfljiocb jym Bcex npn3Ha- 
kob. Xyzunne noKa3aTejm b otom OTHomeHnn MMejin npn3HaKn PSB h AM. 

C noMombio 3thx (JiyHKunH yztajiocb oKOHnaiejibHO Bbi,ztejiHTb npoMexcyTOHHbie 
Mexczty H. steineri n H. llogorensis 3K3eMnjrapbi n Bbi6opKH, nfleHTntjmKaunfl koto- 
pbix Bbi3biBaeT 3aTpy,nHeHHH. Otmcthm, hto «npoMexcyT04Hbie» 3HaneHHH hckoto- 
pbix (J)yHKu,HM jym KaKoro-jin6o 3K3eMmrapa Moryr 6biTb CBH3aHbi c HecoBepmeH- 
CTBOM CaMHX (jtyHKIJHH, KOTOpbie HeCnOCOOHbl yneCTb Bee 0 C 06 eHH 0 CTH B H3MeH- 
hhbocth H3ynaeMbix bhaob. Tax, pe3Kne OTKjioHeHnn b 3HaqeHnnx (JiyHKunn AaiOT 
HeKOTopbie 3K3eMnji5ipbi H. steineri M3 Mypajibi (flarecTaH), OAHaKO, KaK noKa3bi- 
BaeT rpa(J)HK 3HaneHnn BaxcHenmnx .zmarHOCTnnecKnx npH 3 HaKOB (pnc. 5), H. 
steineri n H. llogorensis b MaTepnajie n3 3toto MecTa Ha caMOM flejie He o6pa3yiOT 
HHKaKHX npOMeXCyTOHHblX (J)OpM. 

nPOME^CyTOHHblE OOPMbl 

H. llogorensis nBjmeTCH HH3KoropHbiM jiecHbiM bhaom, a H. steineri xapaKTepeH 
jy in ajibnnncKon bhcothom 30Hbi. OztHaKO nHoma Bbi6opKH, B3HTbie Ha He6ojib- 
mnx BbicoTax, onpe^ejinTb TpyztHO. TaK, MaTepnaji H3 Ajiarnpa (CeBepHan OceTnn, 
600 m) paHee onpeAejumcn KaK H. llogorensis (CTeKOJibHHKOB, 2001 b). Ho Bee rhc- 
KpHMHHaHTHbie (J)yHKU,HH TOBOpHT O npOMeXCyTOTHOM nOJIOXCeHHH 3T0H Bbl6opKH: 
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3HaneHMH cjDyHKUMM jinn Bcex 3K3eMnjmpoB 6 jim3km k HyjiK), npHHeM HeKOTopbie 
3HaneHHH HBJimoTcn OTpMuaTejibHbiMM, a HeKOTopbie — nojioxcMTejibHbiMM. TaKoe 
xce npoMe^cyTOHHoe nojioxceHMe 3aHMMaeT Maiepnaji m 3 BMJiaheTa Pn3e b TypuMM 
(500 m 1000 m). MaTepwaji M3 OKpecraocTeM nnraropcKa m HajibHMKa 6biJi co6paH 
b jiecHbix CTauHHx, xapaKTepHbix nun H. llogorensis , Ha BbicoTe 600—800 m. KpoMe 
Toro, 3th KJiemH oOjiaaajiH HeOojibniMM pa3MepoM, nosTOMy ohm yBepeHHO 6biJiH 
onpeaejieHbi KaK H. llogorensis. QzmaKO c noMombio aMCKpMMMHaHTHbix cf)yHKUMM 
ohh neTKO onpeaejimoTcn KaK H. steineri. 

HHor^a B03HHKaiOT npoOjieMbi m c MaTepnajiOM, coOpaHHbiM b cyOajibnMMCKOM 
30He. TaK, HeCKOJlbKO 3K3eMnJI5ipOB H3 BblOopKH C 03. FfceHO^aX (KpaCHOaapCKHM 
Kpail, MaCCHB OMHIT-OlUTeH, 1900 m) C nOMOmbK) .ZIMCKpMMMHaHTHblX (|)yHKUHM 
onpe^ejiHiOTCH KaK H. llogorensis , a H3 ocTaBinerocn MaTepnajia nacTb oco6eh[ abjih- 
lOTcn TwnHHHbiMH H. steineri , a nacTb — nepexo^HbiMM BapMamaMM Mexmy sthmh 
JX ByMfl BH^aMH. B ^aHHOM cjiynae eme moxcho 6 biJio 6bi npeanojiaraTb CHMnaTpHio 
h, bo3moxcho, MexcBH^OByio rM6pM£M3aimio, ecjiH ^onycraTb, hto H. llogorensis 
cnocoOeH xcMTb He TOJibKO b ropHbix jiecax, ho h b cySajibnMMCKOM KpHBOJiecbe. 
OjxmKO b apyrnx cjiynanx oto npeanojioxcMTb Tpyzmo. HanpMMep, b jiByx aocTa- 
tohho OojibiHHx BbiOopKax H. steineri c xp. Majibift BaM6aK (KpacHoaapcKMM Kpaft, 
ropa CyHayKH, 1800 m, h ropa IIIanKa, 1950 m) nonajiocb Jimiib no 1 3K3., HanoMM- 
HaiomeMy H. llogorensis. HanpoTHB, eme ozma BbiSopKa c ropbi CyHayKM (2100 m) 
6 buia bch npeacTaBJieHa nepexo^HOM c]dopmom, npMneM b 3tom cjiynae h BbicoTa, m 
CT auHH (cySajibnHMCKHH jiyr 6e3 bchkmx cjieaoB KpMBOJiecbn) coBepmeHHO He xa- 
paKTepHbi rjih H. llogorensis. 

PaccMOTpnM noapoOHee, b kbkhx CTaunnx h Ha KaKnx xo3neBax BCTpenaiOTCH 
npeacTaBHTejin H. steineri , a TaKXce ynoMHHyTbie nepexo^Hbie cjDopMbi. 1 Bee Kpyn- 
Hbie Bbi6opKH 3Toro Bnaa, BKJnonaiomHe TOJibKO ranHHHbix ero npeacTaBMTejieM 
(A6aro, Hyryrn, XonoaHbiM, XaTnnapa, 3areaaH, ^xcamyraH 2500 m, 3nraHa 2550 m), 
6 buin co6paHbi co CHexcHbix nojieBOK (poa Chionomys Miller, 1908), noMMaHHbix 
Ha KpynHOKaMeHHCTbix ocbinnx. ElepexoaHbie cjDopMbi b BbicoKoropbe oOHapyxcM- 
BaiOTCH, KaK npaBHJio, Ha nojieBKax Microtus (Terricola) daghestanicus n Mbiinax po- 
m Apodemus Kaup, 1829. TaK, b Bbi6opKe c 03. ElceHoaax Ha Chionomys 6 biJia Haft- 
aeHa TOJibKO TMnMHHan (f)opMa (9 3K3.), a Ha M. daghestanicus — KaK TMnMHHan, TaK 
n nepexoaHan (18 3K3.). B Bbi6opKe c ropbi CyHayKM (1800 m) ezmHCTBeHHbiM ok- 
3eMnjinp nepexo^HOM 4>opMbi 6bui co6paH c Apodemus , a Bee TMnMHHbie — c 
Chionomys (14 3K3.). HaKOHeu, apyran Bbi6opKa c tom xce ropbi (2100 m), bch npea- 
CTaBJieHHan nepexo/moM cJdopmom (4 3K3.), 6 biJia co6paHa Ha M. daghestanicus. VL3- 
BeCTHO, HTO X03HMHHan CneiJM(f)MHHOCTb y KpaCHOTeJIOK HOCHT npeMMymeCTBeHHO 
OKOJiorHHecKMH xapaKTep (KyapninoBa, 1998). llosTOMy b aaHHOM cjiynae cjieayeT 
npezmojioxcHTb, hto HaOjnoaaeMoe pacnpeaeJieHHe (J)opM KJiemeii no xo3aeBaM 
B03HHKaeT BCJie^CTBMe pa3JIHHHOM npOCTpaHCTBCHHOM JTOKaJIM3aUMM TOTOBblX K 
HanaaeHMio jimmhhok (a Taioxe, Beponrao, m nocTJiapBajibHbix (J)a3). Ohcbm^ho, tm- 
nnHHbie H. steineri o6nTaiOT Ha ocbirax, a nepexo^Hbie (J)opMbi — Ha Jiyrax. Coot- 
BeTCTBeHHO xcMBymne Ha ocbinax CHexcHbie nojieBKM 6yayT 3apaxcaTbcn TnnHHHOM 
cJ)opMOM, a poiomHe Hopbi Ha jiyry aarecTaHCKne nojieBKM — nepexo^HOM (J)opmom. 
IlepeKpecTHoe 3apaxceHHe MOXceT nponcxoanTb b pe3yjibTaTe 3nH30^nnecKMx npo- 
HHKHOBeHHM TpbI3yHOB B npeaeJIbl He CBOMCTBeHHbIX MM CTaUMM. 

B BepxHeM JiecHOM nonce TaKXce BCTpenaiOTcn TnnnHHbie H. steineri. 3aecb ohm 
CBH 3aHbi c immpokmm KpyroM xo3hcb: MbiuiM po^a Apodemus, CHexcHbie noneBKM Ch. 
gud m Ch. roberti (Thomas, 1906), a TaKXce Majioa3MMCKan nojieBKa Microtus 
(Terricola) majori. IIpM 3tom b MecTax c6opa, KaK npaBMJio, MMeiOTcn ocbinM mjim 


1 B aHajiM3 He BKjiio4eH ^arecTaHCKMM m ceBepo-oceTMHCKMM MaTepnaji, mm KOToporo OTcyTCTByioT 
TOHHbie ^aHHbie o tom, b KaKOM CTauHH 6buiH co6paHbi Te mjim MHbie 3K3eMnjuipbi. 
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KaMeHHbie 3aBajibi (EajiKapnn). B hhxchcm jiecHOM nonce, me CHe^KHbix nojieBOK 
HeT, b cnncKe xo3neB bh^ob po^a Hirsutiella ocraiOTCH TOJibKo bh^m Apodemus (A. 
uralensis, A. ponticus n Rp.) n M. majori. HncjieHHOCTb jihmhhok bh^ob po^a 
Hirsutiella Ha ^aHHbix Bn^ax xo3neB Bcema HeBejinKa, nooTOMy o6T>eM TaKoro MaTe- 
pnajia nacTO He^ocraTOMeH. MnHHMajibHbie BbicoTbi, Ha KOTopbix 6bum HalmeHbi 
ranHHHbie H. steineri — 800—900 m (TpeTbn PoTa). 3#ecb BCTpenaiOTCH TaKxce ne- 
pexo^Hbie (J)opMbi h H. llogorensis , KOTopbix (npn ManoM o6i>eMe MaTepnajia) npaK- 
THMeCKH HeB03M0XCH0 OTJIHMHTb R pyr OT £pyra. Tpy^HO yCTaHOBHTb, pa3J!HMaK)TCn 
jih mcm-jihOo MecTa oOHTaHHH nepexo^Hbix n THnHMHbix H. steineri b JiecHOH 30He. 
riooTOMy Hen3BecTH0, HrpaiOT jih pojib b B03HMKH0BeHHH jiecHbix nepexo/iHbix 
4)opM Te xce (|)aKTopbi, mto h b BbicoKoropbe. Co6ctbchho roBopn, npnpo^a othx 
cJ)aKTopoB Toxe HeH3BecTHa: oto MoxceT 6biTb MMKpoKJiMMaT, pa3Hbin Ha ocbinnx h 
Jiyrax, a MoryT 6biTb ocoOchhocth CTpyKTypbi MHKpo6noTonoB, b KOTopbix o6nTa- 
iot B3pocJibie KJiemn, HanpnMep, KpynHbie nojioc™ Mexgiy kbmhhmm Ha ocbinnx h 
MajieHbKne mejin Mexmy KOMKaMM noMBbi Ha Jiyrax. 

IlepexojiHbiH xapaKTep paccMOTpeHHbix Bbirne BbicoKoropHbix <|)opM coctoht b 
TOM, MTO OHM B IjeJIOM MCHbli IQ THnHMHbIX H. Steineri H COOTBeTCTBeHHO 6jmxe k H . 
llogorensis . QziHaKO npn cpaBHeHnn THnHMHbix h nepexoziHbix <J)opM b npe^ejiax or- 
Horo h Toro xce hjih cocejiHHX MecTooSnTaHHH OKa3biBaeTcn, mto ocHOBHyio pojib b 
pa3JiHHHHx Mexmy hhmh nrpaiOT HecKOJibKO HHbie Mop(J)OMeTpHMecKHe npH3HaKH, 
neM b pa3JiHHHHX MQyKRy H. steineri h H. llogorensis . KaK noKa3biBaeT oueHKa c no- 
Mombio KpHTepneB Oninepa h CrbKmeHTa, 3th bh ru HanOojiee mctko pa3JiHMaiOT- 
cn no cjie/iyiomHM npoMepaM (b nopnjiKe ySbiBaHHn 3HaMHMOCTH): PW, SB, Ip, 
AM, H, AW, AP... Ecjih B3HTb TOJibKo 3anajiHOKaBKa3CKHH MaTepnaji, hckjiio- 
mhb nepexo^Hyio <J)opMy, nopn^OK HecKOJibKO MeHneTcn (PW, SB, AW, PSB, NDV, 
Ip, H...), ho PW h SB coxpaHHiOT Bejiymee 3HaneHHe. A npn cpaBHeHHH THnHMHbix 
h nepexo^Hbix <J)opM H. steineri Ha nepBbie MecTa BbWBHraiOTcn AW, H, NDV h 
^pyrne npH3HaKH. TaK, b BbiOopKe c 03. PIceHO^ax ^ocTOBepHbie pa3JiHMnn, co- 
rjiacHO KpHTepnio KojiMoropoBa-CMHpHOBa, oOHapy^KHBaiOT cjie^yiomne npn3Ha- 
kh (b nopn^Ke yObiBaHHn 3HaMHMOCTH): AW, H, D m i n? Talll, PW, Ip, D max , SB, 
PL, NDV, PSB, AM, a b MaTepnane c ropbi CyHjiyKH (1800 h 2100 m) — NDV, H, 
AW, PW, PL, D max , SB. HtoOh hckjhomhtb cy6T>eKTHBH3M npn omejieHHH (b nep- 
BOH BblOopKe) «THnHMHbIX» 3K3CMnJIHpOB OT «nepeXO^HbIX», HCnOJIb30BaJICH (J)Op- 
MaJIbHblH KpHTepHH — BH R X03HHHa, Ha KOTOpOM 6bIJI C 06 paH TOT HJIH HHOH 3K- 
3eMnjinp. 3to He npHBeJio k 3aMerabiM HCKaxceHHMM KapTHHbi pacnpe^ejie- 
hhh (J)opM, nocKOJibKy rpynna THnHMHbix H. steineri c 03. IlceHO^ax npaKTHMecKH 
coBna^aeT c MaTepnajiOM, coOpaHHbiM Ha Chionomys. TaKHM o6pa30M, Mop<J)OMeT- 
pHMecKHe ziaHHbie cbh j^eTejibCTBy iot o tom, mto mm HMeeM 3£ecb BHyTpHBH^OByio 
H3MeHMHBOCTb H. steineri , a He nocTeneHHbin nepexo# ot ototo BH^a k H. 
llogorensis. 

CjieziyeT TaKxce OTMeTHTb, mto nepexojjHbie (J)opMbi HeMeTKO o6oco6jieHbi ot TH¬ 
nHMHbix H. steineri : pa3Hbie BbiOopKH oOHapyxcHBaiOT pa3Hbie CTeneHH «nepexo#- 
hocth». Tax, 3K3eMnJinpbi H. steineri H3 BepxoBbeB pp. Ypyn (2000 m, Jiyr, pn^OM 
KpHBOJiecbe) h FIxhh (1770 m, Jiec) jiocTOBepHO MeHbine 3K3eMnjinpoB, coSpaHHbix 
b reorpacj)HHecKH 6jih3koh tomkc — Ha rope 3arejiaH (2700 m, ocbinb) — no npn- 
3 HaKaM NDV, AW h PW b nepBOM cjiynae h no npn3HaKaM NDV, AM, AW h PW 
bo btopom (b nopnjiKe yObiBaHHH 3hbmhmocth; Hcnojib30Bajicn KpHTepnn Kojimo- 
ropoBa—CMHpHOBa; oO^eMbi BbiSopoK — 12, 5 h 8 3K3.). Ho npn 3tom BbiOopKa H3 
nXHH, COrJiaCHO 3HaMeHHHM JXHCKpHMHHaHTHbIX 4)yHKUHH, 6jIHXe K THnHMHbIM H. 
steineri , neM, HanpnMep, BbiOopKa c ropbi CyHjiyKH (2100 m), a BbiOopKa H3 Ypy- 
na — 3to yxce CKopee BapnaHT thhhmhoh 4)opMbi, MeM nepexo^Hon. ^pyron npn- 
Mep. ^Be BbiOopKH H3 OKpecTHocTeH ajibnjiarepn ^xaHTyraH (p. AabiJicy, boctom- 
Hoe npH3Jib6pycbe) BKJiiOMaiOT TOJibKo TnnHMHyio (J)opMy H. steineri. FIomth Bee 
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3K3eMnjinpbi Gbuin coGpaHbi Ha Chionomys ; Bbiccrra MecT c6opa npaKTH4ecKH ojxh- 
HaKOBa (2400 n 2500 m). Pa3HHua coctoht b tom, hto b o^hom cjiynae nojieBKH-xo- 
3neBa 6buiH noHMaHbi Ha ocbinH, a b jx pyroM — b jiecy, pacTymeM Ha rpyaax CKajib- 
HblX OGJIOMKOB. H B 3T0H BTOpOH BblGopKe npH3HaKH AL, D min D max , PL, NDV, 
AW h Ip oSHapyxcHBajiH ^ocTOBepHO MeHbuiHe 3Ha4eHHH, 4eM b nepBon (ncnojib- 
30BajIC4 KpHTepHH KoJIMOTOpOBa—CMHpHOBa; oG'beMbl Bbl6opOK 9 M 5 3K3.). Cjie- 
AOBaTejibHO, Hejib3H npe^nojioxcHTb, 4 to nepexo^Hafl (j)opMa HBJineTCH caMOCTOH- 
TejibHbiM bh^om, 6jih3khm k H. steineri. 3to TOJibKO KpanHUH BapnaHT Gojiee hjih 
M eHee HenpepbiBHoro paaa H3MeH4HB0CTH, 3aBHC4meft ot KaKHx-TO xapaKTepn- 
cthk MecTa o6HTaHH4 KJiemen. 

rioCKOJIbKy, TaKHM o6pa30M, TaKC0H0MH4eCKHH CTaTyC BblCOKOTOpHOH nepe- 
xozihoh ^opMbi H. steineri cjie^yeT C4HTaTb ycTaHOBJieHHbiM, moxcho Tenepb 6ojiee 
T04H0 npoBecTM rpaHHuy MtKjxy 3thm bh^om h H. llogorensis. Jinn 3toto 6buia no- 
CTpoeHa eme o^Ha ^HCKpMMHHaHTHaH (J)yHKUHH, npH4eM b Ka4ecTBe o6y4aiomMX 
BbiOopoK 6buiH B3HTbi 4acTb 3ana£HOKaBKa3CKoro MaTepnajia no H. llogorensis 
(N = 49) m BbicoKoropHbie 3K3eMnjmpbi nepexozmoii (})opMbi H. steineri (FIceHO- 
jxax, CyH^yKH, IIIanKa, FIxhh; N = 27) 

F m = -345.65 + 1.78xPW + 3.03xPSB + 1.54xAM + 0.427xNDV. 

OGjiacTH 3Ha4eHHH F m npHBe^eHbi b Ta6ji. 5. 3Ta (J)yHKUHH no cpaBHeHHio c 
ApyrnMH c^BMraeT Mop4>ojiorH4ecKyio rpaHHuy Mexcuy BnuaMH b CTopoHy H. 
llogorensis. OHa onpeuejmeT KaK H. steineri nonra Becb MaTepnaji m 3 Anarnpa h bh- 
jianeTa Pn3e h, no-BHUHMOMy, Gojiee npaBHJibHO HueHTHcJmunpyeT HH3KoropHbiH 
3ana£HOKaBKa3CKHH MaTepnaji (AnGra, Flceamxa, AnHnce). C upyroii CTopoHbi, 
(J)yHKUHH aonycKaeT oihhGkh npn onpeuejieHHH uarecTaHCKoro MaTepnajia no H. 
steineri. Eme ouhhm ee HeuocTaTKOM (TaK xce, KaK h (|)yHKunn F w ) moxcho C4HTaTb 
BKjnoneHHe UJiMHbi aHTepoMeunajibHOH meraHKH muTa (AM), nocKOJibKy Ha npe- 
napaie 3Ta meTHHKa nacra njioxo BH^Ha Ha (]x)He ocHOBaHHH najibn h ee UJiHHa He 
MOxceT 6biTb T04H0 H3MepeHa. OGynaionuie BbiGopKH cooTBeTCTByiOT npeunojioxce- 
HHHM OTCKpHMHHaHTHOTO aHajIH3a, 3a HCKJHOneHHeM HeKOTOpOTO OTKJIOHeHHH 
pacnpe^ejieHHH PSB m AM ot HopMajibHoro b BblGopKe H. llogorensis. 

HM3KoropHbie nepexouHbie (|)opMbi (Ajiarwp h PH3e) mbi onpeuejineM KaK H. 
steineri Ha cjieuyiomHx ocHOBaHHHx: 1) 3Ha4eHHH (J)yHKUHH F m > 0; 2) MaTepnaji H3 
Ajiarapa Gjmxce k H. steineri Taioxe comacHO 3HaneHH4M 4>yHKUHH F we h F e ; 3) o6e 
(|)OpMbi 3Ha4HTejibH0 KpynHee H. llogorensis , ho oto He MOxceT 6biTb cjieucTBHeM 
BbICOTHOH H3MeH4MB0CTH, nOCKOJIbKy BbICOTa, Ha KOTOpOH OHM CoGpaHbi, HeBeJIH- 
Ka; 4) H3BecTHbi h upyrne MejiKHe HH3KoropHbie 4>opMbi, KOTopbie yBepeHHO onpe- 
,aeji4K)TC4 KaK H. steineri (FThtmtopck, Hajib4HK). B HacTonmee BpeMH (n3-3a He- 
A0CTaT04H0CTH MaTepnajia) B3aHM00TH0meHH4 TnnnnHbix H. steineri w HH3Korop- 
Hbix nepexo^Hbix (J)opM He MoryT 6biTb H3y4eHbi ,aocTaT04HO no/ipoGHo. BooGme 
oneBH^Ho, 4 to BHyrpHBPmoBaH H3MeH4HBOCTb y Hirsutiella pa3HOo6pa3Hee, 4eM oto 
OT pa>xeHO b HarneH paGoTe, w TpeGyeT jx ajibHeHinero nccjie^OBaHMH. 

CHMnATPHU 

riocne Toro KaK ^narHOcranecKaH npoGjieMa, CBH3aHHan c HajinnneM nepexo^- 
Hbix (J)opM Mexcay H. llogorensis w H. steineri , perneHa no KpanHen Mepe 4acra4H0, 
moxcho paccMOTpeTb ^aHHbie o cuMnaTpun bh^ob Hirsutiella. 

H. alpina , H. steineri n H. llogorensis. B ojxhom cjiynae (flarecTaH, Mypaaa, 1500 m) 
BMecTe oGHapyxceHbi Bee Tpn BH^a (pnc. 5), npuneM ohm BCTpenajiHCb Ha o^hhx 
h Tex xce ocoGhx xo3HHHa. 3 to ocoGchho HBHoe ^OKa3aTejibCTBO nx bh^obom caMO- 

CTOHTeJlbHOCTH. 


294 



H. alpina h H. steineri. 3ia CHMnaTpHnecKan napa o6HapyxceHa b CeBepHOH 
OceTHH (Uen, 2500 m), Typunn (3nraHa, 1700 m) h KpacHOjtapcKOM Kpae (AwOra, 
2000 m). B nocjie^HeM cjiynae TaKxce 3ac|)HKCHpoBaHO napa3HTHpOBaHHe pa3Hbix 
BH£OB Ha 0£HOH OC06 h X03HHHa. 

H. alpina h H. llogorensis. CoBMecraoe oGmaHne othx bhjiob OTMeneHO b ,H,are- 
CTaHe (Xhob, 1000—1200 m). 

H. steineri h H. llogorensis. ,H,ocTOBepHbie cjiynan CHMnaTpHH HaOjno^aiOTCH b 
,H, arecTaHe (Tjiox, 800 m; AiiiHJibTa, 1000 m) h KpacHOjtapcKOM Kpae (TpeTbH PoTa, 
850 m). KpoMe toto, juih HeKOTopbix BbiOopoK M3 KpacHojtapcKoro Kpan Tpy^HO 
ycTaHOBHTb, HMeeM jih Mbi jxtno c CHMnaTpueH hjih c cocymecTBOBaHHeM ran m- 
Hbix h nepexo^Hbix (J)opM H. steineri (IlceHO^ax, 1900 m; Ilceaiiixa, 800 m; Annnce, 
1000 m; AwOra, 1000 h 2000 m). H 3 nncjia othx Bbi6opoK TOJibKo nepBan o6jiajtaeT 
£0CTaT04H0 Oojimhhm oO^eMOM, ocTajibHbie BKJiiOHaiOT no 2—4 3K3. ^ocTOBepHan 
CHMnaTpHH HHoraa (Tjiox) Toxce ocjioxchhctch HajiHnneM mcjikhx nepexojtHbix 
(f)opM H. steineri. 

Bee TpH BHJia OTJIHHaiOTCH no X03HHHHOH CneiJH(|)HHHOCTH H npHypOHCHHOCTH 
k TeM hjih HHbiM CTau,HHM. H. alpina , no-BH£HMOMy, oSHTaeT TOJibKo Ha ocbinnx h 
cooTBeTCTBeHHO napa3HTHpyeT non™ HCKJiiOHHTejibHO Ha Chionomys h Cricetulus 
migratorius (Pallas, 1773). Tojibko o#hh pa3 (3nraHa) oh BCTpeneH Ha Mbirnax 
Apodemus mystacinus (Danford et Alston, 1877). H. steineri TaKxce hbjihctch o6bin- 
hhm oOHTaTejieM ocbinen, ho BCTpenaeTCH h b jtpyrnx 6noTonax. Oh napa3HTHpyeT 
KaK Ha CHexcHbix nojieBKax, TaK h Ha Mbirnax h KycTapHHKOBbix nojieBKax nojjpojja 
Microtus (Terricola). H. llogorensis , KaK yxce OTMenajiocb, JiecHOH bhjl Ha Chionomys 
oh oneHb pejtKO nonajjaeTCH b XIarecTaHe. 3th pa3JiHHHH coxpaHHioTCH h b o6jiac- 
thx CHMnaTpHH. TaK, b MaTepnajie H3 Xhobb H. alpina (15 3K3.) co6paH TOJibKo c 
Chionomys h Cricetulus , a H. llogorensis (7 3K3.) — c Apodemus (Sylvaemus ). B MaTe- 
pnajie H3 Mypajibi o6a 3K3eMnjinpa H. alpina coOpaHbi c Chionomys. H3 21 3K3. H. 
llogorensis 20 coOpaHbi Ha Apodemus h 1 Ha Chionomys , a H3 22 3K3. H. steineri 6 co6- 
paHbi c Chionomys h 16 — c Apodemus. 

ConocTaBHB nojiyneHHbie jiaHHbie c pe3yjibTaTaMH nccjiejiOBaHHH CHMnaTpHH 
bhjiob rpynnbi Neotrombicula talmiensis (CTeKOJibHHKOB, 20016, 2002), Mbi £OJixcHbi 
3aKJIK)HHTb, HTO KapTHHa CHMnaTpHH 6J1H3KHX bhjiob y KJiemeH-KpaCHOTCJlOK oc- 
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Phc. 5. HiMpMHa nxMTa (PW) m jyiHHa nocTepojiaTepajibHbix meTHHOK mma (PL) y Tpex bm^ob pojta 
Hirsutiella b o6jiacTH CHMnaTpHH (Mypazta). 

Fig. 5. Scutal width (PW) and length of posterolateral scutal setae (PL) in three Hirsutiella species in 

area of sympatria (Murada Village). 
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JIOXCHflCTCfl 3a CHeT 06pa30BaHHfl pa3JIH4HbIX BHyTpHBHtfOBblX 3K0JI0rM4eCKMX 
(j)OpM. ripMCyTCTBMe 3THX (|)OpM MOXCCT yCMJIMBaTb pa3JIM4MH UQ^Jiy BM^aMM B T04- 
Kax CMMnaTpMM, KaK 3to Ha6jno^aeTCH y N. sympatrica Stekolnikov, 2001 h N. 
carpathica Schluger et Vysotzkaya, 1970, a MoxceT pa3MbiBaTb rpaHnuy Mexdy hhmh, 
KaK y H. steineri w H. llogorensis. «Ammop(|)M3m», KOTopbiw Ha6jiioaajicfl y KpacHOTe- 
jiok ^pyrMMH aBTopaMH (Vercammen-Grandjean e. a., 1965; Davis, Loomis, 
1971), Mor MMeTb pa3JiH4Hyio npnpcxay: CHMnaTpnn 6jim3kmx bm/rdb, jih6o HajiMnne 
B COCe^HMX, HO 3K0J10rH4eCKH pa3HbIX 6HOTOnaX OT^eJIbHblX BHyTpMBH£OBbIX pa3- 
MepHblX (j)OpM. rtpH 3TOM KJieiHH, CB 060 ^Hbie (|)a3bl KOTOpbIX o6HTaiOT B pa3HbIX 
MecTax, OKa3biBaiOTCH BMecTe Ha o^hom xcmnHe, nocemaiomeM tot h ^pyron 6no- 
Ton. 

CBe^eHHH no HSMCHTHBOCTM BHtfOB pORS HirSUtiella TiaiOT Taoce B03M0X(H0CTb 
ajih nocTpoeHHH ajibTepHaTHBHbix rnnoTe3 o npouecce Bnaoo6pa30BaHHH y tpom- 
6HKyjiH,a. Bnabi y KpacHOTejioK Morjin o6pa30BbiBaTbcn ajuionaTpHnecKM, Ha ocho- 
Be TaKHx reorpacJ)HHecKHx (|)opM, KaK 3ana^Hbie h a3naTCKne (|)opMbi KaBKa3CKnx 
Hirsutiella , a Morjin B03HMKaTb CHMnaTpHnecKH, pacnpe^enHHCb no coce^HHM 6no- 
TonaM (HanpnMep, ocbinn h jiyra hjih ocbinn n Jiec), KaK pacnpe/tejiaiOTCfl THnnn- 
Hbie 3ana,aHbie H. steineri n paccMOTpeHHan Bbiine «nepexozmafl» (J)opMa. 

BjiaroaapHocTH. Abtop BbipaxcaeT 6jiaro,aapHOCTb TOBapnmy no 3Kcne^n- 
Umh B. B. HeiiMopoBuy (3HH), B. H. n P. Y. HeftMopoBeu (KpacHO^apcKHH 
Kpaft, noc. HjibCKHii), a Taioxe coTpy^HHKaM KaBKa3CKoro 3anoBe/tHMKa B. C. Ty- 
HweBy, B. H. ByjiraKOBy h A. E. EaTOKOBy. 3BepbKH-xcmeBa 6biJiH onpe^ejieHbi 
T. H. BapaHOBOH (3HH), KOTopon aBTop TaKxce BbipaxcaeT ncKpeHHioK) npn3Ha- 
TeJIbHOCTb. 

Mccjie^OBaHne nojmepxcaHO Pocchhckhm (Jioh/iom (JwmtaMeHTajibHbix wccjie- 
AOBaHHH (rpaHTbi 00-04-48881, 03-04-49664 h 00-15-97742). C6op MaTepwajia b 
2002 r. npoH3BO/Hijicfl b paMKax aoroBopa o HayHHO-TexHHnecKOM coTpy^HtmecTBe 
Mexc^y 3oojiornHecKHM n HCTMTyroM PAH m KaBKa3CKMM rocy/tapcTBeHHbiM 6 ho- 
c(J)epHbiM 3anoBe/iHnKOM. 
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INTRASPECIFIC VARIABILITY AND SYMPATRIA IN CLOSELY RELATED 
CHIGGER MITE SPECIES OF THE GENUS HIRSUTIELLA (ACARI, 

TROMBICULIDAE) 
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SUMMARY 

Intraspecific variability in three closely related chigger mite species of the genus Hirsutiella 
Schluger et Vysotzkaya, 1970, H. steineri (Kepka, 1966), H. llogorensis (Daniel, 1960), and H\ 
alpina Stekolnikov, 2001 has been studied based on materials collected in Caucasus and 
Turkey. It is established that both H. steineri and H. llogorensis include Western Caucasian and 
Asian forms, the first one being larger than the second one. Western Caucasian samples of H 
steineri are also split into large and small forms. The large form inhabits screes with larvae 
occurring mainly on snow voles, and the small form inhabits meadows and forests with larvae 
parasitizing snow voles as well as mice of the genus Apodemus and pine voles. Asian population 
of H. steineri include small low-mountain form which is hard to distinguish from H. llogorensis. 
In the light of the new data on variability, morphological border between these two species are 
specified. Correlations between some characters and altitude above sea level are shown within 
the Western Caucasian and Asian forms of both species, and also in H. alpina. All the three 
species can occur together on the same individual hosts, but they have different sets of main 
hosts and different distribution among biotopes in the area of sympatria. The border between 
H. steineri and H. llogorensis in the places of sympatria can be indistinct owing to the presence 
of small ecological forms of H. steineri. Our results give a basis for the construction of 
alternative hypotheses concerning the processes of speciation in trombiculids. Chiggers species 
could be formed in allopatric way, on the base of such geographical forms, as Western and 
Asian forms of the Caucasian Hirsutiella species, but they could also be formed in sympatric 
way, distributing among neighbouring biotopes (e.g., screes and meadows, or screes and 
forests), as large and small forms of Western Caucasian H. steineri do. 
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